Intragenic recombination events and evidence for hybrid speciation in Nicotiana (Solanaceae).
Reticulate evolution may function both at the species level, through homoploid and polyploid hybridization, and below the species level, through inter and intragenic recombination. These processes represent challenges for the reconstruction of evolutionary relationships between species, because they cannot be represented adequately with bifurcating trees. We use data from low-copy nuclear genes to evaluate long-standing hypotheses of homoploid (interspecific) hybrid speciation in Nicotiana (Solanaceae) and reconstruct a complex series of reticulation events that have been important in the evolutionary history of this genus. Hybrid origins for three diploid species (Nicotiana glauca, N. linearis, and N. spegazzinii) are inferred on the basis of gene tree incongruence, evidence for interallelic recombination between likely parental alleles, and support for incompatible splits in Lento plots. Phylogenetic analysis of recombinant gene sequences illustrates that recombinants may be resolved with one of their progenitor lineages with a high posterior probability under Bayesian inference, and thus there is no indication of the conflict between phylogenetic signals that results from reticulation. Our results illustrate the importance of hybridization in shaping evolution in Nicotiana and also show that intragenic recombination may be relatively common. This finding demonstrates that it is important to investigate the possibility of recombination when aiming to detect hybrids from DNA-sequence data and reconstruct patterns of reticulate evolution between species.